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ABSTRACT   

Purpose: Brain Single Photon Emission Computed Tomography or SPECT scanning has 

acquired a strong, substantiation-based root over the last few decades, and is currently 

approved by professional bodies for a variety of reasons pertinent to psychiatric treatment. 

Unfortunately, only a small number of professionals use SPECT in clinical practice. This 

article explains why SPECT should be used more widely in clinical practice for difficult 

patients and lists several clinical applications where it might assist improve patient care. 

Objective: The main objective of this paper is to throw light on the novel psychiatric/ 

psychological illness diagnosis through radiological means. More than computed tomography 

and magnetic resonance imaging, nowadays other radiological methods are being used to find 

out neuropsychological disorders. Here in this paper, the main center of attention is the SPECT 

scan and its uses in the domain of neuropsychology or psychiatry and what are the disorders 

that can be ruled out by using SPECT scan.    

Design/Methodology/Approach: To prepare this paper, various secondary data have been 

collected and scientifically analyzed the contents to remove any vague or irrelevant content. 

Google scholar, research gate, academia, and various other online authentic platforms have 

been utilized to collect clinical data. All other unauthentic and nonreliable sources have been 

removed to make this paper a hundred percentage clear and accurate. 

Findings/Result: The use of radiological images is not a frequent or common picture in the 

domain of psychiatry or neuropsychology, meanwhile it is not that uncommon to use all these 

radiological tools to rule out any common or complex neuropsychological or psychiatric 

disorders. It has also been observed that more than computed tomography or magnetic 

resonance image, single-photon emission computerized tomography is far better to diagnose 

as well as to perform differential diagnosis in the domain of all mental health sciences and 

neurology. It is also found that more than that computed tomography and magnetic resonance 

imaging, single-photon emission computerized tomography can be utilized to perform almost 

all complex and common mental problems as well as neurological disorders also.    

Originality and Value: A novel and easily understandable comprehensive approach and 

interpretation have been made to make this paper useful and digestible to the whole society 

regardless of one’s educational background and profession. The main and apex aim of this 

paper is to make society aware of some popular psychological and neurological issues and the 

importance of the use of SPECT scan to rule out the disorder in a more accurate way.    

Paper Type: Interpretive/ clinical data analysis paper 

Keywords: Single-Photon Emission Computerized Tomography (SPECT), Neuropsychology, 

Psychiatry, Neurology, Traumatic Brain Injury (TBI), Aggression, Mood Instability. 
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1. INTRODUCTION :  

We will start the introduction with a famous quote, “S.P.E.C.T methods potential to become a major 

constituent of the regular clinical trial examination of clients with neurological and intellectual diseases" 

[1]. “The optimism held for functional neuroimaging nearly two decades ago was summed well in the 

first phase of Holman and Devous' 1992 publication "Functional Brain SPECT: The Emergence of a 

Powerful Clinical Method." The clinical value of S.P.E.C.T is supported by a growing corpus of studies. 

"The therapeutic value of S.P.E.C.T in neuropsychiatry is well established, "Vasile stated in the Harvard 

Review of Psychiatry fourteen years ago” [2]. “Brain S.P.E.C.T is swiftly fetching a clinical tool in 

many places," Camargo wrote nearly a decade ago. This approach is crucial in cerebro-vascular 

disorders, forms of dementia, epilepsy, brain lesions, obsessive and compulsive disorder (OCD), Gilles-

de-la-Tourette's syndrome, schizophrenia, clinical depression, panic turmoil, and substance 

exploitation." Regardless of the fact that S.P.E.C.T and other functional neuroimaging methods have a 

large body of data in numerous areas important to diagnosis and therapy; few psychiatrists use them in 

scientific practice [3]. This piece of writing points out the facts-based case for including S.P.E.C.T in 

the treatment of patients with complicated presentations or who are resistant to other treatments [4]. 

The paper concentrates on S.P.E.C.T for 3 primary reasons. Initially, S.P.E.C.T screens are found in 

nearly every major North American and almost all thirteen secondary level hospitals in India, making 

it today the most frequently used image processing modality currently. Second, substantial research has 

validated S.P.E.C.T's effectiveness for issues often encountered by therapists, and it has been 

acknowledged by scientific review boards for a variety of psychiatric purposes [5]. Third, S.P.E.C.T is 

one of the most affordable neuroimaging techniques, with insurance reimbursement codes in place for 

more than twenty or twenty-five years. S.P.E.C.T is a well-recognized and unfailing gauge of brain 

function “regional-cerebral-blood-flow r-CBF”, as evidenced by its widespread usage in peer-reviewed 

studies [6]. A similar evidence-based guiding principle for employing S.P.E.C.T to improve patient care 

has been issued by both the ARC “American College of Radiology” and the “European Society of 

Nuclear Medicine”. S.P.E.C.T is commonly used for the following clinical indications: 

 Examining patients for the presence of cerebrovascular illness. 

 Early identification, differential diagnosis, and evaluation of individuals with probable 

dementia in the pre-dementia period. 

 Mapping of epileptic foci before surgery. 

 In the lack of Computed Tomography or commonly known as CT and/or Magnetic resonance 

imaging (MRI) results, traumatic brain damage should be evaluated. 

 In cases of increasing, inflammatory illnesses such as viral encephalitis, vasculitis, and HIV-

related encephalopathy, an evaluation of suspected inflammation might give useful 

information. 

 Examining the signs of brain death 

All of these indications, excluding for brain-death and the location of epileptic-foci before surgery are 

obvious to practicing psychiatrists as potentially useful in clinical practice [7]. Dementia, as well as the 

effects of brain shock, cerebrovascular ailments, tenderness, and infections, are generally evaluated and 

treated by clinicians. S.P.E.C.T can be useful in other indications such as movement disorders and 

psychiatric diseases," the ESNM guidelines say in addition to these common indications. 

2. RELATED WORKS : 

Various studies have been conducted to rule out the usage and importance of suggesting single-photon 

emission computerized tomography to diagnose severe and complex neuropsychological disorders [8]. 

Radiological diagnosis for neuropsychological ailments is not common in underdeveloped countries 

but still in all tertiary level hospitals, at least for research purposes, it is being conducted [9]. In order 

to conduct SPECT scans, many protocols and guidelines are there and these guidelines are introduced 

by the European Association of Nuclear Medicine Neuroimaging Committee or popularly known as 

ENC [10].  The main purpose of this agency or expert committee is to introduce many protocols and 

guidelines regarding various radiological tools and guide the clinicians on how to prepare patients for 

the scan; how to take different scans and how to interpret the result. Many different agencies have 

suggested the use of SPECT scan to rule out and perform differential diagnoses for various complex 
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and common neuropsychological disorders [11]. SPECT scan can be utilized to diagnose schizophrenia 

and various personality disorders. Many agencies have observed that hospitals are lacking experts to 

interpret SPECT images for neuropsychological or general psychiatric use [12]. Most clinicians and 

researchers are using radiological methods to diagnose neuropsychological illness even today. The 

accuracy of SPECT scan in comparison with magnetic resonance image and computed tomography is 

more than fifty to sixty percent greater and it indicates the efficiency of single-photon emission 

computerized tomography [13]. Many researchers and expert committees are suggesting that SPECT 

scan is better to diagnose schizophrenia and depression [14].  SPECT scan can easily identify the reason 

for impaired or incongruent judgment, clinically significant depression, and poor concentration level 

by vividly and accurately checking the frontal lobe. SPECT scan will absorb even the tiniest 

abnormalities of brain regions [15].  

3. OBJECTIVES : 

This paper is built to throw some light on the topic of single-photon emission computed tomography 

and its uses in the domain of neuropsychology and psychiatry. People are well aware of magnetic 

resonance imaging and computed tomography for physiological illness and only a few people know 

that magnetic resonance imaging, computed tomography, and single-photon emission computed 

tomography can be used to diagnose complex and some common neuropsychological and psychiatric 

disorders. So, one of the objectives of this paper is to make society understand that radiological methods 

can be utilized to diagnose neuropsychological and psychiatric disorders. Some more objectives are 

given below. 

(1) To understand some very basic things regarding single-photon emission computed tomography. 

(2) To identify some major and common SPECT image problems. 

(3) To rule out some major clinical applications of single-photon emission computed tomography. 

(4) To shed light on the topics of how single-photon emission computed tomography can be used 

to diagnose clinically significant depression, cognitive decline, and some mood disorders. 

4. METHODOLOGY : 

This paper is built upon analyzing secondary data. Accurate scientific and very systematic content 

analyses have been done to obtain an accurate and authentic conclusion. Expert opinion from 

radiologists, neuropsychologists, psychiatrists, and neurologists has also been acquired to make this 

paper more scientific and accurate. To get valid and reliable clinical data, authentic and scientific 

websites and clinical journals have scientifically been analyzed.   

5. SINGLE-PHOTON EMISSION COMPUTED TOMOGRAPHY (SPECT) BASICS: 

To assess rCBF and indirect metabolic activity, SPECT employs radioisotopes bonded to neuro-specific 

medicines [16]. HMPAO and E-C D are two FDA-permitted radiopharmaceuticals that offer Regional 

Cerebral Blood Flow or commonly known as r-CBF pictures with the patient acting as the control. A 

normal SPECT scan reveals complete, yet, and proportioned perfusion with nearly all concentrated 

perfusion in the cerebellum with H-M-P-A-O over and above the occipital lobes with E-CD [17]. 

Experienced doctors examine SPECT pictures for symmetry and regions of enhanced and reduced 

perfusion. Examples of healthy HMPAO scans may be found in clinical records. It's crucial to know 

the patient's age while analyzing SPECT. rCBF fluctuates much over time [18]. Children's brains are 

more active than older people's [19]. 
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Fig 1:  Shows a good 3dimensional surface depiction of SPECT data, with the top forty-five percent of 

brain perfusion shown as a hole or a dent, and whatever thing beneath that level as a whole or a 

depression. The holes do not indicate a lack of perfusion; rather, they indicate a low level of perfusion 

as compared to a healthy database. 3 standard deviations under normal indicate activity underneath the 

top forty-fifth percentile. Perfusion is complete, even, and symmetrical in a healthy scan [19]. 

 

Fig 2:   Indicates a strong 3D dynamic depiction of SPECT data, with improved perfusion regions 

highlighted. Blue represents common or average perfusion, the color red represents the top fifteen 

percent of perfusion, plus white represents the peak 7 or 8%. Outside the cerebellum, the commotion 

over these levels is 2 to 3 (SD) standard deviations more than regular (10). Increased perfusion in the 

cerebellum is shown in a healthy active MRI with HMPAO [19]. 

http://www.srinivaspublication.com/


International Journal of Health Sciences and Pharmacy 

(IJHSP), ISSN: 2581-6411, Vol. 6, No. 2, September 2022. 

SRINIVAS 

PUBLICATION 

Harisoorya A. U., et al. (2022); www.srinivaspublication.com PAGE 59 

 

 

6. SINGLE- PHOTON EMISSION COMPUTED TOMORAPHY (SPECT)  AND ITS  

SERIOUSE IMAGE PROBLEM : 

Many practitioners' misperception of SPECT's benefits and drawbacks has resulted in a severe 'image' 

problem. This issue is caused by five factors: And they are:  

There is a widespread belief that SPECT's clinical use is limited due to its low resolution. Single-headed 

cameras were used in the early days of SPECT, which provided pictures with a resolution of roughly 

12mm [20]. For the past two or three decades, however, advanced multi-headed gamma detectors with 

fan-beam collimators have become introduced, capable of producing pictures employing a resolution 

of 6-7 mm. Multi-head SPECT camera resolution is comparable to P-E-T at a fraction of the cost [21]. 

PET or CT cameras expenditure is between dollar 2.5 and dollar 3 million dollars whereas Multi--

headed S.P.E.C.T cameras cost between dollar 100,000 and dollar 400,000 in support of reconditioned 

systems and dollar 400,000 for latest systems. This expense is mirrored in the scan prices, with a 

S.P.E.C.T scan costing on average dollar 2,200 vs. a P.E.T scan costing on average dollar 3,000. 

Countless nuclear-medicine departments offer microscopic grayscale SPECT slices in the horizontal, 

coronal, and sagittal planes that are of low quality. The low-resolution photos are difficult to read and 

comprehend. When physicians are unable to comprehend the visuals, they discharge the tools as 

ineffective [22]. Quite a few modern manufacturers grant software for 3D (three-dimensional) print 

renderings, which makes graphics like the ones in this article easier to grasp. Despite the fact that the 

sliced pictures must constantly be evaluated for acceptable detail, physicians and patients require visuals 

that they can interpret. 

Radiologists and clinicians seldom work together in functional neuroimaging training. Loads of 

radiologists in addition to nuclear-medicine practitioners have tiny to nix education or experience using 

S.P.E.C.T for neuro-psychiatric purposes since psychology/psychiatry has yet to adopt this tool. Despite 

the abundance of studies in the SPECT literature revealing some places of an enhanced level of 

perfusion in a variety of mental illnesses and epileptic disorders, a good number of radiologists and 

nuclear- medical doctors account solely for some areas of reduced perfusion. Specialties require further 

study along with teamwork [23]. 

Another typical SPECT critique is that it exposes youngsters to too much radiation. However, one 

SPECT scan exposes you to around 0.7rem of radiation, which is comparable to a Nuclear-bone check 

or a cranium C T furthermore is deemed safe and sound. "There is no concrete proof of radiation ever 

producing any harm at the exposure levels encountered with diagnostic radiological tests," according 

to the Health Physics Society. Treatment-resistant mental diseases entail significant costs (both 

pecuniary plus in conditions of affliction as well as functionality) that must be weighed against the 

profit and hazard percentage of such radiation emission contact [24]. 

Finally, why utilize SPECT instead of alternative non-ionizing radiation brain imaging modalities like 

perfusion and arterial spin cataloging Magnetic Resonance Imaging moreover Quantitative Electro 

Encephalography or commonly known as Q-EEG is another question. The aforementioned M R I has 

the benefit of not using ionizing radiation plus being less intrusive; yet, it has limitations due to its low 

signal-to-noise ratio and temporal resolution. Q-EEG, is a substitute head imaging method that doesn’t 

use radiation emission moreover is relatively inexpensive and is confined to monitoring brain-wave 

motion at the scalp, in addition, provides little awareness about sub-cortical regions [25]. 

7. CLINICAL APPLICATION OF BRAIN SINGLE-PHOTON EMISSION COMPUTED 

TOMOGRAPHY (SPECT) IMAGING :  

SPECT research has shown a number of critical patterns that may be used in therapeutic practice on a 

daily basis. Only a few key aspects will be discussed here. 

 

7.1 By and largely decreased perfusion:   

This particular prototype is frequently linked to toxicity, disease, or head injury. It's common in drug 

and alcohol misuse, prescription medication abuse like benzodiazepines, environmental blight like 

paraquat poisoning/carbon-monoxide poisoning, transmittable disorders like meningoencephalitis, 

hypoxemic states, and substantial hypothyroidism, CTx (chemotherapy), furthermore relentless lack of 

fluids, among other things [26]. This particular pattern does not reveal the reason, although it does 

prompt physicians to look for causes that will help them comprehend it. In order to make it more clear 

it is essential to discuss a clinical example. Here's an illustration: After their marital therapist suggested 
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they get divorced, a couple came in for examination. They had been receiving treatment for around 3 

to 4 and half years and had exhausted about 20,000 US dollars on it. Assorted behavior anarchy with 

egotistic and rebellious characteristics was the husband's diagnosis. A second opinion, including 

SPECT scans, was advised by the couple's primary physician. The husband's scan revealed a reduction 

in overall perfusion. The patient stated that he did not use liquor as well as had in no way taken illegal 

drugs, which was corroborated by his companion. His physician was prompted by the scan results to 

consider an entirely other DD (Differential Diagnosis) than PD (Personality Disorder). It found out that 

the spouse worked as a cabinet finisher at a furniture shop. Finishing product inhalants have been shown 

to impair brain function and produce a toxic pattern on scans. Until the husband is separated from the 

poisonous atmosphere, marital counseling is doomed to fail. This knowledge had a major impact on the 

therapy approach and was crucial in assisting the couple [27]. 

 

 
Fig. 3: Observe the "Swiss cheese, shriveled look, suggesting areas of reduced perfusion" on the 

Toxic Surface Scan [19]. 

 

7.2 Traumatic brain injury (TBI) patterns:  

Traumatic brain injury or TBI is a serious community well-being topic. Survivors of traumatic brain 

injury are frequently affected by a variety of mental illnesses that impact their day-to-day life functional 

condition, basic level of cognition, as well as frame of mind. In fact, not each person who has suffered 

serious brain damage will experience long-term effects. Those who do, on the other hand, face difficult 

differential diagnostic challenges. But how can a therapist tell whether a patient has head trauma unless 

he or she looks? It is insufficient to rely just on clinical history. Many patients, even after prolonged 

questioning, fail to remember that they have had major head damage. The subsequent scenario 

exemplifies this aggravating issue: A twenty-six-year-old male client in a drug treatment program with 

significant impulsivity and depression was asked ten times, with comprehensive examples, whether he 

had brain damage. Every time, the client answered no. However, the client's S.P.E.C.T scan images 

revealed indications of a significant hypoperfusion 26-year-old son, which was consistent with damage 

to the left frontal-temporal lobe. Once pressed further, he recalled a motorbike mishap in which he had 

broken his left side jaw at the location of his S.P.E.C.T deficiency [28]. 
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Fig. 4: Trauma. Perfusion in the left fronto- temporal lobe is asymmetrically reduced [19]. 

 

If trauma is present, SPECT can assist determine which brain system or systems are impacted. On 

SPECT, frequent brain trauma results consist of: 

1. Diminished near the site of the injury and/or on the opposite side  

2. Hypo-perfusion in the prefrontal, temporal, occipital, or parietal lobes that are asymmetric 

3. The prefrontal pole was flattened, which reduced anterior temporal pole perfusion and lowered 

contralateral cerebellar perfusion. 

SPECT supports doctors in creating focused treatment strategies for TBI patients by allowing them to 

better understand their symptoms [16, 17]. Reduced prefrontal cortex perfusion, for example, is 

frequently linked to executive dysfunction and can be treated with psycho stimulants or other frontal 

lobe-enhancing strategies, whereas reduced temporal-lobe-perfusion is frequently linked to irritability 

and mood-instability and can be treated with “anticonvulsant” medication. According to the literature, 

S.P.E.C.T can be used to assess perfusion anomalies in instances of acute brain trauma, post-concussion 

syndrome, and whiplash. Headaches, impaired memory, difficulty concentrating, vertigo, sensory 

sensitivity, and emotional inability are common symptoms in brain-damaged individuals with a usual 

electroencephalogram (EEG), computed tomography (CT), and/or magnetic resonance imaging (MRI) 

scans. When severe and demonstrable functional impairments are present, such patients may be 

characterized as malingering. Researchers comparing functional and structural imaging modalities 

discovered that SPECT is more sensitive for individuals with various degrees or levels of head 

injury/trauma [29].  

Many researchers who are working in the areas of neurology, psychiatry/psychology, and neuroscience 

investigated the differences between functional and structural imaging in terms of the experimental 

clinical result as well as prognosis of the ailment and utilized S.P.E.C.T to estimate around sixty-seven 

or eighty mild level to moderate level brain injury subjects in a prospective study. Within the period of 

four to five weeks following the first cerebral damage three to four months after the first scan, each one 

had a medical examination and S.P.E.C.T scan. Within three months, 97 percent of the 33 to 40 

individuals who had no substantial clinical abnormalities on their first brain scan had cured their clinical 

problems. In comparison, around three months later, 59 percent of the thirty-four patients who had an 

evident abnormal first S.P.E.C.T scan result still had substantial clinical symptoms. An abnormal first 

scan had a positive predictive value of only twenty out of thirty-four (approximately 59 percent), 

however, if the second phase scan twelve months afterward was likewise clinically abnormal, the repeat 
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S.P.E.C.T had a sensitivity of 19/20. (95percent). Negative first SPECT scans, according to these 

experts, are a good predictor of a good clinical result.  

TBI patients benefit from SPECT for diagnosis, prognosis, and therapy. Patients sometimes do not 

succeed to disclose or fail to remember serious head injuries, maybe by reason of peri-traumatic 

memory loss, hence S.P.E.C.T may assist identify head trauma in clinically ambiguous or complex 

situations. One drawback of SPECT in brain damage is that there is usually no prior S.P.E.C.T 

examination to compare it to. As a result, neuroimaging is frequently unable to date the trauma. 

Neuroimaging results in childhood trauma are generally comparable to those reported in more recent 

trauma [30]. 

 

7.3 Major clinically significant cognitive decline:  

Even so, findings suggest that SPECT, when used in combination with clinical historical records and 

other screening procedures, is effective when care and reduces those who are currently facing cognitive 

deficits and will be able to distinguish between Alzheimer's disease (AD), vascular-dementia (VD), 

frontal-lobe -dementia, suspected Lewy- Body- Dementia, normal-pressure-hydrocephalus, as well as 

pseudo-dementia (PS-D) if indeed the test is used in addition to the clinical history as well as other 

diagnostic tests. Reductions in the posterior-cingulate-gyrus, parietal area, as well as medial-temporal 

lobes are among the functional brain imaging patterns linked to AD (Alzheimer's disease), which also 

consists of frontal and temporal lobe shortfalls; a vasculature sequence of downregulation in numerous 

brain areas; which frequently point out the decreased level of occipital lobe oxygenation; which is linked 

to enlarged ventricles out of proportion to cart. This distinction is important because high potency 

antipsychotics, which frequently impact the occipital lobes on SPECT in individuals with LBD, can 

lead to significant and occasionally permanent deterioration. Some of the examples are given below for 

better clarity and understanding. 

 

 
Fig 5: Transaxial slide 1: shows an inverted lobster pattern associated with ventricular enlargement. 

Slice number 12 shows the ventricular enlargement in a vivid way [19]. 

 

 
Fig 6: Transaxial slide 2: Clear slice of a ventricular enlargement. Slice number 13 shows a good 

view of ventricular enlargement [19]. 
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Fig 7: Transaxial slide 3:  General or reference view of brain [19]. 

 

Some might contend that an MRI could be a better suitable investigation to assess NPH, and the authors 

concur. However, in addition to information on enlarged ventricles and regions of enhanced and reduced 

perfusion, functional imaging investigations like SPECT give a variety of additional data, making it a 

powerful screening tool. The authors came to the conclusion that when there is a complex or unclear 

clinical picture, SPECT aids in the both early on and delayed diagnosis of Alzheimer's disease as well 

as the evaluation of patients with dementia [31].  

8. HYPERFRONTALITY AND NEGATIVE EMOTIONS : 

OCD disorder, autism, posttraumatic stress disorder, as well as specific types of anxiety, and mood 

disorders are just a few of the psychiatric conditions that have a consistent pattern of significant 

cognitive stiffness or getting fixed on dark thinking or behaviors. Hyperfrontality, or elevated 

oxygenation in the prefrontal cortex as well as anterior-cingulate-gyrus, is linked to these conditions. 

This pattern, which cuts across numerous psychiatric diagnoses, is frequently observed in individuals 

who resist by way of being stiff, unbendable, as well as oppositional. Instead of offering a traditional 

DSM diagnosis or more per se, hyperfrontality offers fresh therapeutic options by painting a real picture 

of the underlying brain physiology behind the clinical manifestation. Some pictures are given below for 

better understanding.  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 8: Significant left temporal lobe hypoperfusion on outside surface scan (arrow) [19]. 

 

Ever since this result has been linked to predicting or forecasting a favorable therapeutic reaction to 

serotonergic drugs in depressive episodes and obsessive-compulsive disorder (OCD) suggesting a 

positive sensitivity to sleep disturbances, it provides new paths for intervention using SPECT scans that 

can identify the hyperfrontality feature. 
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Fig 9: Arrow \pointed division shows severely hyperfrontality [19]. 

 

 
Fig 10: General view of the same affected brain [19]. 

9. DISORDERS OR MOOD INSTABILITY, CLINICALLY SIGNIFICANT MEMORY 

DECLINE AS WELL AS TEMPORAL LOBE ABNORMALITIES :  

Mood instability or any kind of memory problem is associated with temporal lobe abnormalities. It's 

crucial to assess the temporal lobe function in psychiatric patients who have memory issues, mood 

swings, hostility, and difficulties with responsive and interpretive language. The temporal regions are 

frequently impacted by brain damage, as previously mentioned. However, clinical phenomenology 

cannot be used to evaluate their function alone. Psychiatrists increasingly use anticonvulsants as mood 

stabilizers because they have been shown to stabilize or tranquility overarching brain waves and oxygen 

delivery, especially in the temporal lobes, in patients with epilepsy who have high psychiatric 

comorbidity [32]. According to the clinical trials, anticonvulsants are a sensible therapy choice when 

temporal lobe abnormalities are observed together with emotional dysregulation or aggression issues. 

Acetylcholine-esterase inhibitors may indeed be beneficial if memory or learning problems exist, 

always keeping in mind the clinical picture. For a better understanding of the same, pictures are given 

below (figure 11). 
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Fig. 11: Indicating intense hypoperfusion of left temporal lobe (LTL). (General view) [19]. 

 

 

 
Fig 12: LTL (left temporal lobe) hypoperfusion (arrow) [19]. 

10. AGGRESSION :  

One of the five key areas of research at NIMH is the function of the brain in aggressiveness, a field in 

which SPECT imaging may offer important therapeutic assistance. Acts of violence, larceny, sexual 

assault, human trafficking, property destruction, acts of terrorism, traffic violations, and online 

harassment are just a few examples of aggressive behavior that hundreds of patients have displayed. 

We have observed aggressive behavior is not categorized only by single brain finding but instead just 

hubs in at least three distinctive patterns. First up is impulsive aggressiveness, which has been linked to 

hypofrontality and has been observed in people with an antisocial personality disorder. Patients with 

impaired prefrontal cortex usually struggle to control aggressive urges and are more likely to act 

violently than that other patients.  

The other group, which we have dubbed repetitive aggressive behavior, is frequently linked to 

hypofrontality when individuals act out due to a lack of control over their ideas, excessive rigidity, or 

both. The final group of hostile individuals with temporal lobe anomalies has already been identified 

by SPECT results. It has objectively examined the SPECT and Magnetic resonance scans of aggressive 

people and contrasted them to the SPECT data collected from a group of participants who had no past 

neurological, psychological, head injury, or metabolic problems [33]. 
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11. ANXIETY AND DEPRESSION : 

One essential step in enhancing treatment results is subtyping anxiety and mood syndromes 

utilizing brain system pathological changes, two of the most prevalent psychological issues in the world. 

Functional imaging, such as SPECT, aids in clarifying this procedure in specific individuals. In contrast 

to hypofrontality, which is linked to a negative reaction and has been linked to completed suicides, 

hyperfrontality is related to a good response to Selective serotonin reuptake inhibitors in depressive and 

agitated individuals [34]. When localized areas of enhanced or reduced perfusion are observed, 

specifically in the temporal zones, using SPECT provides the doctor with a better logical justification 

to utilize anticonvulsants. A head trauma characteristic, which is frequently linked to depression and 

mood disorders, can also be identified, alerting the doctor to explore toxicological or biochemical 

reasons for the issue. This can also be extensively studied. 

12. CONCLUSION :  

Cerebral SPECT or any additional radiological paradigm should always be employed in combination 

with clinical evaluation as it is the benefit contributed to standardized clinical examination rather than 

the independent predictive performance that has the most relevance. Instead of relying exclusively on 

broad diagnostic and/or remedial divisions, there are a variety of important sectors wherein SPECT has 

the ability to give pertinent data that will help in customizing therapy to individuals' unique brain circuit 

pathogenesis. 

With the shift toward a more scientifically oriented perspective during the past 20 or 25 years, there has 

been considerable discussion about the Future of Psychology. It is becoming increasingly obvious that 

the syllabus for our trainees has to include neuroimaging heavily and that they may necessitate huge 

visibility to integrative neuroscience in their initial years of training. Incorporating a neuroimaging 

curriculum into a training curriculum received widespread support from trainees, according to a recent 

paper. It's a fascinating chapter in the history of psychology because, as operational neuroimaging 

becomes more widely used in clinical settings over the next 20 to 30 years, the discipline will probably 

undergo a major transformation [35]. Many people believe that functional magnetic resonance imaging, 

among other methods; will define the direction of neuroimaging in the foreseeable. However, these 

methods are more costly and more challenging to use technology. The authors want to make sure that 

SPECT is not left out due to a lack of awareness or instruction regarding the use of such an important 

instrument. 
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